Background : We report a clinical trial comparing the effectiveness of education-based and peer discussion-based group interventions on adjustment to breast cancer.
seen in the education groups both immediately following and 6 months after the intervention. There were no benefits of participation in peer discussion groups, and some indications of adverse effects on adjustment at both follow-up examinations. The effects could be explained by changes in self-esteem, body image, and intrusive thoughts about the illness.
Conclusions:
Education-based group interventions facilitated the initial adjustment of women diagnosed with early stage breast cancer. There was no evidence of benefits from peer discussion group interventions.
Arch Gen Psychiatry. 1999; 56:340-347 E VIDENCE EXISTS that psychotherapeutic group interventions conducted by professional therapists facilitate adjustment to disease among people with cancer. 1, 2 However, the costs associated with formal psychotherapy groups preclude communities from using them. Instead, community support groups borrow some of the cognitive and behavioral principles of psychotherapy, often focusing on providing emotional support through peer discussion and informational support through education. Education-based group interventions seem to produce more consistent, positive effects on adjustment than peer discussion group interventions. 3 However, most interventions include components of both education and peer discussion, making it difficult to determine which is responsible for positive effects on adjustment. 4, 5 We compared the effects of education-based and peer discussion-based group interventions among women with stage I, II, and III breast cancer. An educational intervention was developed to provide patients with informational support, which we expected would enhance their sense of control over the illness and reduce feelings of uncertainty and confusion associated with the illness. A peer discussion group intervention was developed to provide patients with emotional support, which we expected would enhance self-image and promote positive downward comparisons (ie, feeling lucky in comparison with others who were worse off), both of which have been shown to enhance self-esteem. 6 Both interventions were expected to reduce intrusive thoughts about the illness.
We recruited a sample of 312 women and randomly assigned them to 1 of 4 group categories: control, education, peer discussion, or education plus peer discussion (combination). Seven groups in each of the 4 conditions were conducted.
Previous research suggests that women with breast cancer want emotional and informational support. Thus, we expected combination groups to be the best adjusted. We predicted that both education-based and peer discussion interventions would enhance adjustment to disease, but did not predict that one would be more effective than the other.
ables, or use of other support services (all PϾ. 10 ). There was a single intervention effect on one t1 outcome, t1 negative effect, and it was an interaction between peer discussion and education, F 1,308 = 8.14, PϽ.01. Higher initial negative affect was observed in education-only (mean, 2.17; SD, 0.80) and peer
PARTICIPANTS AND METHODS

PARTICIPANTS
Women who had stage I or II breast cancer, were being treated with surgery and adjuvant chemotherapy, and lived within a 1-hour radius of Pittsburgh, Pa, were eligible for the study. We contacted 445 patients from more than 40 medical oncologists' offices, and 364 (82%) agreed to participate. Of those, 312 agreed to randomization and provided informed consent. Thus, our effective recruitment rate was 70%.
The age of the participants ranged from 27 to 75 years (mean, 48.25 years; SD, 9.64 years). Although physicians' offices were supposed to refer women with stage I and II disease only, our examination of medical records using the National Cancer Institute criteria for staging revealed that 25% had stage I disease, 69% had stage II disease, and 6% had stage III disease. Most women underwent lumpectomies (68%) rather than mastectomies (32%), which is consistent with the norms for the Pittsburgh area. Other demographic information is given in Table 1 .
RANDOM ASSIGNMENT
Group meetings were held in 1 of 3 sites in the Pittsburgh area. When 10 to 12 women had been recruited for a site, we randomized the group to 1 of 4 conditions (control, peer discussion, education, or combination). Women were not told the condition to which they would be assigned during recruitment or during the baseline (time 1 [t1]) interview conducted prior to the intervention. Equal numbers of groups from each condition were conducted at each of the 3 sites. There were 28 groups consisting of 7 control groups (n = 77), 7 education groups (n = 79), 7 peer discussion groups (n = 74), and 7 combination groups (n = 82).
PROCEDURE
Groups met weekly for 8 consecutive weeks. The peer discussion and education groups met for 60 and 45 minutes, respectively. The combination group included 45 minutes of education followed by 60 minutes of peer discussion. The time 2 (t2) interview, conducted by telephone and mailed questionnaire, took place 1 to 2 weeks after the intervention ended. Time 3 (t3) data were collected from a mailed questionnaire sent 6 months after the intervention.
GROUP INTERVENTIONS
An oncology nurse and an oncology social worker, both with masters degrees, with experience conducting support groups for people with cancer acted as facilitators. They attended a 1-day workshop where the content of the education and peer discussion interventions was reviewed and guidelines for conducting the groups were provided. Each facilitator led all 3 of the interventions to eliminate the possibility that the results were affected by difference in facilitator. Audiotapes of sessions were monitored to ensure that the goals (described in each group intervention section) were being met.
Control
Patients in the control group did not attend any group meetings.
Education
Theeducationinterventionaimedtoprovideinformationabout breast cancer and how to manage the disease and adverse effects of treatment. The theme was finding ways to enhance patient control of the illness. The information was provided either by a facilitator or by an expert in the field. In the 8 sessions,thefollowingtopicswerecovered:statementofthetheme of control and an overview of breast cancer (presented by the facilitators), adverse effects of chemotherapy (nurse), nutrition (dietitian), exercise (physical therapist), body image (image consultant), communication (facilitators), future health care issues (physician), and relationships/sexuality (facilitators). Patients were taught a brief relaxation procedure at the third meeting and were given a relaxation audiotape. Subsequent meetings ended with relaxation.
Information was disseminated in lecture format. Facilitators discouraged discussion among the women. At the end of the 8 weeks, 1 facilitator called each patient once per month for 3 months to reinforce the principles of the group and to answer patients' questions.
Peer Discussion
Facilitators were instructed to encourage patients to help each other, as the "helper-therapy" principle is said to be a key principle of peer discussion groups. [7] [8] [9] [10] Facilitators were told to promote feelings of acceptance and to encourage the expression of feelings (positive and negative) and confrontation of problems, 9-11 but were to avoid letting groups deteriorate into complaining sessions. Facilitators were instructed to take a positive approach to the group by encouraging members to learn something from the experience. Facilitators could not provide unsolicited information to the group, but could respond to patients' questions and correct misinformation.
Groups were structured to encourage discussion among patients. Workbooks were provided each week, wherein patients could record problems or thoughts related to their illness daily. Facilitators began each meeting by asking patients if they had any thoughts to share with the group. With patients' consent, a list of group members' names and telephone numbers was exchanged at the last meeting. At the end of the 8 weeks, 3 additional monthly meetings were held.
Combination
The combined intervention was a sequential combination, beginning with education and ending with peer discussion. At the end of the 8 weeks, 3 additional combined treatment meetings were held.
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ARCH GEN PSYCHIATRY/ VOL 56, APR 1999discussion-only groups (mean, 2.17; SD, 0.86) than in combination (mean, 1.98; SD, 0.81) and control (mean, 1.84; SD, 0.70) groups. Thus, we conducted all analyses on t2 and t3 adjustment by controlling for the respective t1 measure.
There were no condition differences in meeting attendance (mean, 5.03; SD, 2.67; mode, 7). The primary reason for not attending was adverse effects of chemotherapy-two thirds of the women were undergoing chemotherapy during the intervention.
OUTCOME MEASURES
We used the Medical Outcomes Study, short form, 36 items (MOS SF-36) 12 to measure health-related quality of life. This instrument has excellent reliability and validity and has been used successfully to evaluate functional status in more than 20 000 depressed, chronically ill, and healthy patients. 13 It contains 8 multi-item scales: general health perceptions, physical functioning, role limitations due to physical problems, bodily pain, general mental health, vitality, role limitations due to emotional problems, and social functioning. Factor weights have been derived for the 8 scales, so that a mental health component score (MCS) and a physical health component score (PCS) can be created.
14 In our study, principal components analysis, followed by varimax rotation of the 36 items, revealed 8 factors with eigenvalues greater than 1. Items loaded on their respective 8 scales. Cronbach ␣ for the scales were high (range, .81-.91).
We also administered the Positive and Negative Affect scale. 15 The reliability of the 10-item positive affect scale was good (coefficient ␣ = .86), as was the reliability of the negative affect scale (coefficient ␣ = .87).
We assessed several proposed pathways by which interventions might influence adjustment. Internal consistencies are given in parentheses. We expected both interventions to reduce intrusive and avoidance thoughts about the illness, which were measured with the Impact of Event Scale 16 (coefficient ␣ = .88 and .83, respectively). We expected the peer discussion intervention to enhance selfimage and to increase positive social comparisons. We used the Rosenberg Self-Esteem Scale 17 to measure global selfesteem (coefficient ␣ = .83) and developed a body image scale based on the Cancer Rehabilitation Evaluation System 18 (coefficient ␣ = .89). We adapted a previous social comparison instrument 19, 20 for parents of children with disabilities to persons with cancer.
We were particularly interested in positive downward comparisons (ie, feeling lucky when seeing someone who is worse off; coefficient ␣ = .58) and negative downward comparisons (ie, feeling fearful when seeing someone who is worse off; coefficient ␣ = .57). The low ␣ levels for the latter 2 scales are partly owing to the fact that the scales comprise only 3 items.
We expected the educational intervention to enhance personal control and to reduce uncertainty about the illness. We measured perceived personal control [21] [22] [23] [24] (coefficient ␣ = .70), vicarious control [21] [22] [23] [24] (ie, other control; coefficient ␣ = .70), and illness uncertainty 25 (coefficient ␣ = .71). We developed a 10-item measure of negative interactions with network members, based on research on failed support attempts 26, 27 (coefficient ␣ = .85), and a facevalid index that reflected how often patients discussed their illness with network members (coefficient ␣ = .82).
All of the instruments were administered at t1, t2, and t3, except the social comparison and social interaction questions (t1 and t2 only) and the Impact of Event Scale (t2 and t3 only).
STATISTICAL ANALYSIS
We determined whether random assignment was effective with respect to t1 adjustment as well as medical variables (disease stage, surgery, family history of breast cancer, presence of other health problems), demographic variables (age, education, income, marital status, religion, employment status), and use of other supportive services with analyses of variance when outcome variables were continuous and 2 analyses when outcome variables were categorical. Education and peer discussion were between-group factors. In comparisons that only involved the 3 intervention conditions, we used 1-way analysis of variance with intervention as the between-group factor. Individuals were used as the unit of analysis for t1 variables because women had not been assigned to a group.
Because we had a complete factorial design (education ϫ peer discussion), we conducted 2 (education [no, yes]) ϫ 2 (peer discussion [no, yes]) analyses of covariance on t2 and t3 adjustment indices (MCS, PCS, positive affect, negative affect), controlling for the respective t1 variable. An ␣ level of .05 was used for all tests. We analyzed the data fitting random regression models 28 using a splitplot analysis of variance and linear mixed effects software (S-Plus 4; MathSoft, Seattle, Wash). 29 The individual woman was the unit of analysis. This analytic procedure takes into account the variability due to the woman's individual characteristics and the variability due to being a member of a particular group. 28 We analyzed the individual MOS SF-36 scales and summarized their results, but do not present the data in this article. These data are available from the authors on request.
We conducted all analyses using 3 methods. First, we included all participants who were randomly assigned to a group condition. Second, we excluded women who never attended the group meetings. Third, we included women who attended at least 4 meetings. The pattern of results remained the same across the 3 analyses, often showing an increasing effect of the intervention, since those who did not attend meetings or attended only a few times were excluded. We report results using all participants, the most conservative test of our hypothesis.
We examined the psychosocial pathways by which interventions influenced adjustment by linear regression analysis. 30 First, we present the regression equation that shows the intervention effect, including the regression coefficient, the F statistic for the coefficient, and the R 2 for the equation. Second, we present the regression equation that contains the potential mediating variable along with the intervention effect. We then compare the magnitude and significance of the regression coefficient for the intervention effect from the first equation to the second equation as well as the significance of the potential mediator. 30 Mediating variables were computed as residualized change scores (ie, predicting the t2 or t3 mediator from its respective t1 measure). A variable operates as a mediator to the extent that its inclusion in the equation reduces the effect of the intervention on adjustment.
We determined whether patients in the education groups acquired more information than patients in the other groups by administering a quiz at t1 and t2 that reflected knowledge of breast cancer and its treatment and how to cope with adverse effects of treatment. Patients in the education groups had higher quiz scores (mean, 9.82; SD, 2.54) than those in the other groups (mean, 9.03; SD, 2.33; F 1,296 = 15.77; P Ͻ .001).
We determined whether bonds were formed in peer discussion groups (peer discussion and combination) relative to the education group by asking women how close they thought the group was and how close they felt to the group on a scale from 1 (not at all close) to 5 (extremely close). We averaged responses to the 2 questions. There was a greater feeling of closeness in the peer discussion group (mean, 3.86; SD, 1.03) and combination group (mean, 3.89; SD, 1.09) than in the education group (mean, 3.61; SD, 1.24), but the difference was not statistically significant. Six months after the the intervention groups stopped meeting (t3), women in the peer discussion group were more likely to continue to meet with other women from their group (42%) than women in the education (16%) or combination (13%) groups, 2 2 = 14.51, P Ͻ .001.
After the group meetings ended, we asked women to rate their satisfaction with the group (1, completely dissatisfied; 7, completely satisfied) and whether they found the group to be a worthwhile experience (1, not at all worthwhile; 7, extremely worthwhile). There were no response differences across the 3 interventions. Mean (SD) responses to the 2 questions were 5.96 (1.53) and 6.08 (1.53), respectively.
ADJUSTMENT IMMEDIATELY AFTER INTERVENTION
Education conditions had marginally higher MCS and significantly higher PCS scores-which indicates better functioning-than no education conditions. There were no effects of education or peer discussion on positive or negative affect. F values, adjusted means, and SEs are given in Table 2 .
Analyses of the 8 individual MOS SF-36 scales revealed significant positive effects of education groups on vitality, social functioning, physical functioning, and role limitations due to physical health, and marginal effects on general health. Peer discussion groups had negative effects on vitality and physical functioning.
ADJUSTMENT 6 MONTHS AFTER INTERVENTION
As given in Table 3 , education groups showed better functioning on all 4 outcome measures, significantly so for PCS and positive affect. Peer discussion groups had a slightly higher negative affect than groups without peer discussion.
Univariate analyses of the 8 MOS SF-36 scales showed significant positive effects of education for social functioning, physical functioning, and role limitations due to physical health, and marginal effects on mental health, vitality, and role limitations due to emotional health. Peer discussion had a significantly adverse effect on vitality and a marginally adverse effect on social functioning.
PATHWAYS
First, we examined the extent to which hypothesized mediating variables were influenced by the intervention (Table 4) . Then, we examined the extent to which mediators accounted for intervention effects ( Table 5) .
T2 Education Effects
As presented in Table 4 , patients assigned to education groups had higher self-esteem, better body image, less uncertainty about their illness, and were more likely to discuss the illness with family and friends than patients who were not assigned to education groups.
As presented in Table 5 , the education effect on t2 PCS (given in equation 1) became nonsignificant when either residualized self-esteem or residualized body image was entered into the second equation. In both cases, the mediator was significant. Neither illness discussion nor uncertainty substantially altered the education effect. The education effect on t2 MCS was most reduced when residualized self-esteem or residualized illness discussion was included in the equation. 
T2 Peer Discussion Effects
As given in Table 4 , peer discussion conditions showed more negative interactions with network members and more negative downward comparisons than no peer discussion conditions. Peer discussion did not affect the overall t2 adjustment indices, so mediation was not tested.
T3 Education Effects
As presented in the lower half of Table 4 , patients in education groups had greater personal control, less vicarious control, and fewer intrusive thoughts about the illness compared with patients who were not in education groups. As given in Table 5 , the only mediator that reduced the size of the education effect on t3 adjustment indices was reduced intrusive thoughts.
T3 Peer Discussion Effects
As presented in the lower panel of Table 4 , patients in peer discussion groups had greater intrusive and avoidant thoughts compared with patients not in peer discussion groups. Peer discussion did not have significant effects on the overall t3 adjustment indices, so mediation was not tested.
COMMENT
This is the largest randomized group intervention conducted with people who have cancer. Across an array of mental and physical functioning indices, educational groups showed benefits for women with early-stage breast cancer. These effects were maintained for 6 months, and even held in conservative analyses where the variability of the individual group of women was taken into consideration in the analysis. Education interventions increased psychological and physical functioning largely by enhancing self-esteem, instilling a positive body image, and reducing disturbing intrusive thoughts about the illness. The psychological mechanisms that underlie the positive effects of education were somewhat surprising, as these were the mechanisms thought to underlie effective peer discussion groups. The receipt of information about one's illness and possible ways to cope with it may make women feel better about themselves in general and about their bodies in particular. The information may have directly increased selfimage or altered health behaviors, which then boosted self-esteem.
Providing information to women about their disease and its consequences also may have helped them make sense of the experience, which then reduced intrusive thoughts about the disease. Education groups also increased illness discussions with network members, which may have contributed to the decrease in intrusive thoughts about the illness.
The education intervention we evaluated is easily transferable to the community. Most effects are modest, but the magnitude of education effects on several scales of the MOS SF-36 is large. The effect of the educational intervention on physical functioning at t2 and social functioning at t3 is greater than the reported difference be- tween individuals with current major depression vs subthreshold depression. 31 The effects on social functioning are equivalent to the effect of remission from major depression.
There are several limitations to these findings. First, it is possible that the benefits of the educational group were owing to the group context rather than the information provided. Future research needs to distinguish effects of information from effects of group interaction. Second, because the sample consisted of highly educated people, the education intervention may have been more valued than average.
Through the 6-month follow-up, no evidence was found for positive effects of peer discussion and some hints of adverse effects on vitality and negative affect. Unexpectedly, peer discussion groups increased womens' negative downward comparisons shortly after the intervention. Downward comparisons are not always positive (ie, feeling lucky). Bringing people together who face a common problem may have the unintended effect of increasing their anxiety about their condition (ie, feeling fearful and anxious when seeing someone who is worse off). That negative downward comparisons were problematic is surprising because participants were in the early stages of disease and no one had a recurrence during the 8 weeks in which the groups met. However, women could compare on other dimensions, such as varying adverse effects of chemotherapy and number of cancerous lymph nodes. It also is disturbing that women assigned to peer discussion groups reported more negative interactions with network members compared with other women. Attending support groups may alter perceptions of existing support or disrupt relations with family and friends.
We do not conclude that women with breast cancer do not benefit from emotional support. Such a conclusion would contradict a vast literature. 3 However, peers may not be the most helpful source of emotional support to women with early-stage breast cancer. Efforts could instead be placed on strengthening existing social networks rather than creating new ones. It also is possible that peer discussion groups are only effective when led by professional therapists and when groups are psychotherapeutic in nature. Spiegel et al 11 found benefits of a year-long intervention, described as group psychotherapy rather than facilitated peer discussion, among women with metastatic breast cancer. The intervention by Spiegel et al 11 is obviously more costly than the interventions we designed. Because our facilitated peer discussion group more closely resembles community support groups, practitioners should at least be aware of the problems that may arise when conducting such groups.
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